Abstract-The purpose of this paper is to examine the impacts of climate change on water on Koh Chang Island. The island has suffered from climate change and limitations of available water supplies, while they have also been confronted by an increasing demand on water for tourism activities. According to the 4 th Assessment Report of IPCC, a study framework included the current sensitivity and vulnerability of the small island on water resources. Data collection was conducted by documentary research, interviews, and field surveys in 4 villages and in-depth interview of 24 participants including local governmental agencies, village heads, and tourism operators. The study found that this island would be affected by climate change regarding water scarcity. The changing of rainfall pattern has affected the amount of water supply and its due to salt water intrusion. While the numbers of tourists and people consume more water. This would be consequence impact on tourism economy and the quality of life of people. Therefore, the public and private sectors should cooperate setting appropriate strategies and practical actions on sustainable water resources management for a sustainable tourism in the island.
I. INTRODUCTION
The adverse impacts caused by climatic change have been an issue of interest to people around the world. The consequences of climate conditions have impacted on natural resources, environment, economic sectors, and livelihoods. Not only has climate change caused negative effects on a wide range of the country's natural resources that are significant to tourism destinations, but also they slow down the country's competiveness and sustainability. The attractiveness of a region for tourism activities depends strongly on the local weather and climate [1] . The impact of climate change means tourism is now becoming unsustainable, especially affecting the vulnerability of tourism that is particularly situated in areas where tourism constitutes the major livelihood of local communities, as is the case in many developing countries [2] . In Thailand, it has been well accepted that the tourism industry has become an important service sector generating significant income to the country. The government has promoted various tourist Manuscript destinations attracting tourists from all over the world. In 2002, a number of related policies have been set in place to promote Koh Chang (Elephant Island) to become one of the attractive tourist places in Eastern Thailand [3] . However, the island has a number of limitations to development especially water resources and its supply. To secure economic and social well being together with maintaining the integrity of the natural environment, and increasingly recognizing the implications of a changing climate are necessary. Thus, this study has been done to examine the impacts of climate change, which could directly affect water resources in Koh Chang Island.
A. Impacts of Climate Change on Tourism
IPCC report (2007) made clear that climate change is now a serious risk. It creates poverty problems as well as being an obstacle to the accomplishment of the Millennium Development Goals. While climate change affects tourism, it is also necessary to respond to global challenges. In this way, tourism cannot be seen as separate from the environmental outcome. As a result, the IPCC has indicated that there is a need for societies and economic sectors like tourism to adapt to climate change in order to reduce associated risks and take advantage of new opportunities, in an economically, socially and environmentally sustainable manner [2] [4] . The impact of climate change on tourism was also supported when UNFCCC (2007) recorded that in many countries, tourism is seen as an important sector which is also very vulnerable to climate changes [5] . Furthermore, UNDP (2001) viewed that there was a need to identify the impact of climate change on tourism and reinforce national capacities to deal with this consequence [6] . In addition, the impact of climate change has extended to the tourism sector in many countries as one of the factors impeding development. Because the tourism industry, especially with respect to nature, depends on the environment and climatic conditions, changes in climate can directly relate to a reduction in numbers of tourists such as changing the operating costs of heating, cooling, irrigation and water supply, and changes in patterns of extreme weather events. Furthermore certain indirect impacts, such as losses in biodiversity, degradation of the aesthetics of landscapes, changes in water availability and increasing natural hazards can become problems for tourism in the future [7] . The southern area of Koh Chang is located on the boundary of Koh Chang Tai Sub-district. Because of a lot of bays, it has many high cliffs that are continuously set along the seashore in the southern area. The most famous bays are Bang Bao Bay, Salak Phet Bay, and Salak Kok Bay. Those areas consist of many mangrove forests and local fishing villages. Even though most of the southern coast is mudflats, there are a few narrow sandy beaches as well [8] . Koh Chang is located in Tropical forest. The average annual temperature is around 27 0 C. The general climate of this island can be divided into three seasons which are (1) the summer season, which starts from March to April. During this period, the weather is warm, especially in April. The temperature range is around 21 to 38 0 C; 2) the rainy season, which starts from May to October. It has been influenced by the Southwest monsoon. During this period, temperature ranges is around 19 to 36 0 C. The average rainfall is about 5,500-6,500 mm per year; and (3) the winter season, which starts from November to February. It has been influenced by the Northeast monsoon. During this period, the temperature ranges is around 18 to 32 0 C [8] .
B. Characterization and Climatic Condition of Koh

II. MATERIAL AND METHODS
A. Study Area
The study area has several notable distinctions in environment which can represent the entire area on Koh Chang. By paying attention to the differences of the locations, tourism activities, topography, and management, four villages namely Klong Nonsri, Klong Praw, Bang Bao, and Salak Petch were chosen as suitable areas to study (Fig. 1) . The study selected twenty-four participants to investigate the impact of climate change affecting water resources on the communities. They were chosen by specific sampling method and were people who had experience and were involved with water and its problems. 
B. Methodology
This study was carried out under research activities including collecting secondary data by documentary reviews, interviewing participants, and a field survey. Data for the study were collected through document analysis, interview, and visits to the communities sites. The data collection framework that created the interviews and survey guide was applied from the current sensitivity and vulnerability of the small island on water resources stated in IPCC report, Section 16.4.1 comprising the temperature and precipitation, sea levels, extreme events, as well as other relevant conditions [9] .
III. RESULTS AND DISCUSSIONS
A. Changes in Rainfall Pattern Reduces Availability of Water Supply
Two main water resources used in Koh Chang comes from surface water source and ground water source. The most important source of water is the surface water that comes from rainfall which used to be prevalent throughout the year. However, the study found that there has been a significant changing in precipitation in the past three years. Data from Klong Yai district Weather Stations presented the changing in rainfall pattern in Koh Chang across past three years (2008-2010). There was more than 100 percent increase in amount of rainfall more in 2009 comparing to the previous year. In contrast, there was a decrease in number of rainfall in 2010. More surprises were found when there was an increase in amount of rainfall during December 2009 and January 2010 comparing to none in the previous year. and conflicts among user groups). The conclusion can be stated as follows, first of all, the most severe impact of climate change was an increasing water shortage due to changes in precipitation patterns and intensity. Most of the water from natural resources including waterfalls and canals were not available throughout the year. Changes in rainfall patterns create prolonged dry periods. The issue of water sources drying up has created vulnerability to businesses especially during the high-season. Also, survey responses indicated that climate change exacerbated water risks, especially as the tourism demand grows. Secondly, there were parallel effects from climate change such as quality of water to the community and tourism. Change in climate also affects water quality, there have been contaminated coastal surface and groundwater resources due to the sea level rising, resulting in saltwater intrusion into wells. Thirdly, severe drought has been aggravated due to most water routes on the island being short and quite steep letting water rapidly drain into the sea. On the other hand, the island has a major problem in decreasing availability of water caused by limitations in catchment of water routes. This being heavy rain for several days and unusual storms as a result of climatic change, damaged and destroyed many water storage weirs which are an alternative to alleviate the drought during the dry season. Finally, under the continued growth of tourism demand, water and its scarcity as well as unsustainable supply, these created the issues of water-related vulnerability for tourism industry. Moreover, it seriously affected the home-stay businesses of local communities in order to be able to survive the increasing operational costs. Additionally, it will create more conflict between local communities, tourism operators, and other large-scale water users. Ultimately, the challenge of climate change will hinder the development of sustainable tourism on this most beautiful island in the eastern part of Thailand.
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